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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element achieving emission at 
high brightness and having a long service life. 
SOLUTION: The organic electroluminescent element 
has a plurality of light emitting units 3-1 to 3-n 
between an anode 2 and a cathode 5 which are 
opposite to each other, with the light emitting units 
separated from one another by layers 4-1 to 4-n each 
of which forms one equipotential surface. 
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(57) 

[HUH] «»S*3tT-ft#^ro^T«a: b * 

ItWti-yha-l, 3-2. . . . 3-nSr 
1-5S4-1, 4-2. . . . 4-nl^J;oTft§]e>ix 




^^-r 5Ji# Bj^iftwjiii* 5 o %«±©&js;sm-a- 

&ri^42>IBIJI>l OnmaTOltfcJllx^ he 

[lt*^4] if#«ilEfc©3l^le::lo^T. ^mtm 

[11**5] ftJfc*llEii©3f^f;i}=^-t. 3g3fc^-= 
« i S^Jj-tt K-^> h i LTtMB1-$£M i ©S£- 

^M-r * ^, tjua y ±ng&jis^ *x&wfr±3g&jR'f 
*>© 5 fc©*a< 1 1 1 n*#irrzim*MMtHb 

[t»*« i o ] a*s i ia*w^t*3v>-c, ss*^ 

[is*« 1 1 ] it*s i oiaiWJssmcds^T, *- 



*fLTO. 1~1 OX'thttm^? ho^'^yti/ 

1 2 ] s#s i fa«w^ic*3v>r, 

Iff Ziffle W hB*S*ytyh*F. 

[ftsfcs i 3 ] it *k io~i2 ©vvf ^ i *icia 
[»*s 1 4 ] tt#s i e*©**fc*i^T, micro 

m^u? bB;^t->tyHf„ 

[it *5g 1 6 ] nxm i ie«<7)*^ mfcv-c. ms:© 

20 S'-fe^hSf?-. 

[*9I®f$IIl4R9n 

[0 00 1] 

T, ^EL^i»&|Ei-5rti8S&5„ ) KMi"*. 
[0 0 0 2] 

30 i£l£jVC^S. Tangfett, **-©JS«l*fl:<&fc», * 

«*«i«tM, J'* J: <ttAS*i6* 

£T\ 1 0 V^TWRWDSET-l 0 0 Ocd/m 2 ir^gfl 
*pa*l%©Jtfflft:KH-»«:i*JWE, *a*fe#5r 
iK:j£5&L.fc (Appl. Phys. Lett. , 51. 913 (1987). 
) „ Li8»L4iP&, KJfeO^ELS^ft, 5IH-*1& 

©**-<?«, «^^*:rwjfj*-MWfc3»is*i 

0 0cd/m 2 S^W«g-CJ:5^< ljePI!:Sx.5¥ 

WtZftZmi 0 0 Ocd/m 2 75S^1 0 0 0 Ocd/m 
2 g*<DlW-C*«±j8*4***ftfc»5wiH:, « 

[0 0 0 3] 

[^W-SS«^:Ui5 *^BJii< ftrlE©*til 

ldB*T4SJxfcfc©-Cfc9. -?:©B6tltt^5l5©^«E 

so [0 0 04] 
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K«t1-*ifcK:4!J. IBB©#MEL*?TttltVF 

3r<t£jt.v^U *»WS:*dtLfc. -*-**>*>. *» 
«©*»EL**tt, #ffl-*-SMEWfi£l*ffi«£©M 10 
£*»*©**=■= y hfc#U #3S*=L= y h^j^ 

[0 0 0 5] *BJ*ffl»t*5VNT s 16*3.= y htti^ $ 

«E L*^ ffl*rit**ffl 5 fefltttWEJ: |*fftt««rl& 
v^»i#*»*:»»L, HME2:l!fcffi2:©mt::j?r£tt£E 

-5) ill, mEM^SrtT-Jf^^iSjfcfc^ 20 
[0 0 0 6] 

I*8©**©»«] StK, Bffi*#»LT*»W** 
a«nra^EL^ciS*ffiitT-&5ffiffi«ffi/|g 

h gmm. 2s«±©ag*itis-ft«i) / 
mmmm<ooh, nwm&&tvk3ata.=.y win 

Bt-hfttU &m%=>--y hi^m&Mt ^rmm-tz 
w^EL^fi, H l KaH-i 5 fc, *-©%*3= 3D 

(e-) , HSM^b^-A- (h+) £&AUT?S3fe 

[0007] **Ko*ffiELSi^^*jv>r, ^wsm 

*©a«*as 5 *«Lfc*ai<p«tt; 
t LTfi, 0J*.|4\ I TO W i'i??.*, • i-ft&ffc 

*) , izo (-i-v-^^iv -m^mtm , sno 2 , 

Zn0 2 , T i N, ZrN, HfN, TiOx, VOx 
, Cul, InN, G a N, CuA 1 0 2 , CuGa 
O2 > SrCuz O2, LaBj , RuO Z 4if©*@ 



u/B 12 O3 <S©2JM1«\ Sn0 2 /Ag/SnO 

2 , ZnO/Ag/ZnO, B i 2 0 3 /A u/B i 2 0 

3 , T i O2 /T i N/T i Oz , T i O2 /Z r N/ 
TiOz *©#MBWs*n&4VC^5. &M?$§IXf4 2 H 
W-t©*^* ©£HHtt. Biff* 1 0 nmJJ(Tti-5 
©#*? 4 L < „ 0. 5 ~ 1 0 n m i: 1"5 ©##* UV\ 
^ORSiSlOnmtgiSi, 3fc©3ii^ 5 0 %£t 
TK4 9. WB»**T#oTL*3. 

[0 0 0 8] 4fc. *«ffiiB«rJBjjS+5*mi tTtt, 

Ttt, Ceo tg© 7 7-1^8, tMft7xyf{)i 
[0 0 0 9] fcfcHfcja^T. hfctt, 

IH^ft&**R*vv/i:ttj£KS*£-t-. tt*©#»EL 
»*■©*£ i LT!4, flfctf. (no /stutm/ m 

m , ohd /*--Mfta»/»*ji/ oho , 
(MMi) /*-/nnaw/*3fcji/m^<taui/ a» 

» , (IMi) /*-*£*■/*-**»*/»*■ 

/m^M&g/ft^aAJi/ 4^#if e>n 

5. ^ffi(ci5^EL*^|c*3V^Tf4, 

y F*»«ffiBEJ:o-CttSD6*tr, ttftfl (2fflW 

-h) fiPSi-«t)©t?&j%li, R»3ta=y htt, 

6#lH^cov^T^>, m^.um\tf£<, %^tih<om<o 
ffi*©t©*s«ffls^ #s©^7t#^. mit 

[0 0 10] ISSS^t LTi±, -«t«Jttttt*iaiR 

fli^Ji5;i^v\ fl#fttttLi«fC7A'*!)4 
S.Mg, Ca^©T^*y±^JS, EuWJj| 
ftSli'WJiBlft, fcL<(4, r^6,©^JSiA 
1, Ag, I n*i©^4ifaJJ|i|f&JxS. Sfc, ^ 

-f J'^ r *HWtrfflV^5*« M¥l 0-2 7 0 1 7 

©tt¥Hft^©ttS[4gij®, umt\it£bt£\\ 

PI*t*»W#62)SWBipi 1-2 3 3 2 6 
W# IB 2000-182774 ^^(CBB^R LfcS^Sr 
&ffl LT, A 1 , Zr, Ti s Y. Sc, Si 

4 if©*:*, t>L<tti*i6>©^*t*firi-5^tHs 
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if, i to w v^'jA • -t-rmtm , izo 
[0011] rosfuv^^ffltitsr^r-t-s^ego^ 

ELSflt &©^t£*©*atEL3tr?-i 

mx-hz&i-%jm<D±vmm.Wi±> i (=100%) x 

±©reiM4ftV\, ftW£bm2\z.7FiihZ>i£-;V (h 

+) aAtt^^©si£^o^©La^e>©«^© 

t-gi-SJf ©Siig#;ffi©#^#LitfcaA£ fr3 r t x% 

5o Sot, fffiiiLtgiJiifciiaotttei 

V\ OS?, #3gli©:fH§ELi!f^{4, »f|EL 

[0 0 12] ^ *^BJ©^ELJg^il, ^5t5©^T 
aEL*?#?UMB (nfl) , «0lJ»EjSttSixfc«5tS: 

hZMimTft (Vn) ©2&?n (v = v,+v 2 + v 

n) Tf*Srttt. *$*-<?t>*V\, &oT, ft*©^ 
$SE L^©ffJ/T?fc5 t $<Vtt fc 1 0 V&.TXO& 

mmm±a, (n) asjn*.m»i;i5 

^T-&5 0 Ktftfcb-f, *»W©««ELSlHFtt, lie 

*©*«EL*^itt:«urv^<o*>©«ft*«r*ri- 
•flEasflK-esb*. 

<) WiM&flEKEJfcflU ^oTiaWgB3ttt, 
«IPI-ffl«J«03S*3.= y ftajtu WMMEfcB 

©ffj£!4, fHfctfuftv^, 

[0013] trottfc. *»^hy^^«3t© 

4>f4, Ki$i&K(;:J:3»^T^gfi©®£±#&t£fc 



its^ox, '&&<Dm^x'ii^mx*fo'3tzfemi±$m 

h y ?*«it©ifc^7Wx©ligi;a 3 ^fg 

[0 0 14] 

•&*7f;-m^wiMmx'&5>. #5*»g mmmm i 

Jbfctt, Hit, |Si1gffiffi£«j&1-5>S?l31t®2, 3S3t3. 
10 =y h 3 - 1 , fiei4- 1 , ^3ti= y h 3 - 2 . 

mm&&4-2 mm&M4- (n- 

1) .M^yhS-nil?!^, S^tHHS 
ffi5 2M»ii**i,-c^3. ^}vf,oli (Jf) ©5*>, # 

7*ffi£ (39J130 1, 39J*B2, »*3.= jy h 

(3-n, fiLn=l, 2. 3 ) , &&®I5tt:JS 

ftl©Sai-Cfe!5, ^S&ffi (4-n, ain = l, 2, 
3 ) iciio-Ctfriaibixfc. ¥£%:^--yh (3-n, 

flu=i, 2, 3 ) &mm. mwMfflKmi 

-t-SA^JSMO^raELSd^roSfLV^TfcS. 
20 [0 0 15] Sfe, *^E L^-?i4, nmtft<OWo& 
H©-oT?&5tt*K&assf§*©/KM4 (JEgj®E«|) £ 

zmm&m (4-n) Bams*!^*?-, mmm. 

A MS) JlejKriUfett. «S*« y (* 
1-5fcfetl4an*SsHt*5. 

[ooi6] (4-n) «>&nms 

30 lIlHW^aASri-S^^tt, HW1 0-2 7 0 1 7 1 

( ) h t U-CSMBi-SAJRf:©*** 

::tV K-J— K-^VM4, tt*ia»*S4. 2eV£l 

v\ r^fe©^M©P*ffllcov^(4, #S¥l0-27 

o i 7 i-^#icie«$^Tv->5„ ±m<om^& 

40 ASf© K-/^ h&M©^itW, fiflMb^ 
feic^LTO. 1~1 0T*&5©^»4LV\ ^©^e;u 
Jt*^0. 1*^(4, K-^McioaTcSnfcfl- 
^ (BIT, ®tc^) ©«S*ffilff, K-fVi/a* 
*/h*<, 10fe£i!I£5i, R^roK-^^hjWE^ 

StC®T1-5©T', K-f>^©giStT^oTLS 
5o ±!2©i5^m?-aAS^i-5*^©^3t^=s' 

50 



(5) 



#H 2003-45676 



[0 0 17] Sfc, v M4, $tti«M 

fcgi-5gtUT, XVi'TJy&M. TVi'* y ±S&JR.K. 
OT&±S&M © 5 % a» t gft £ ft -3 £JI a> ft 5 &J?;$3 
5nm£*T. »*L<«0. 2 ~ 5 nmOf*b43i 

»*U<*V\ #0^1 1-2 3 326 2% 

nRW& ffl 2000-182774 ^HIClBifc© W 10 

^R. T^*y±g^s < #±g&S«?©{£tt¥§lifc& 
S^iIK$ft3) £I£^feMi!i#*©&JS^*v£ 

«^i3EAJI£Sffl U «ffli-5il5£^Jl (AI, Zr, 
Si, Tif) OM««r3ntt«r«lftttl3lE2SK^«* 

[0 0 18] £fc0!l*LM\ #^«&E (4-n) *>g>|ft 
ffl:iai!ll;*-^aA1-5^tCi4. *^BJ#6>^/|#gi5pi 

i-25io67 %#t*5^^T^i*Lfc^r wmitM 20 

(/M^Rfc-g-fc) #K-^£ftfc*-;uaAJi£#S 
fiifO|MHIKUMM-*BfcLT»rtUTa8<fc. «« 
fe® (4-n) SrJgfi£-f-3#i|sffflft*:gi»fc«|to6 ) i', 
i*^=¥-HS£©ftv\ *-;^A*Mt5 r. 
#8. aHttfcttftttJSSSfteVHtM&i: 

UTtiV\ £©*g\ KJ?f43 OnmaTitSO* 
»*L<, 0. 5~3 0nmO«Iit5OWSL 

«J¥#3 0nm*m*.Zk, ft©jSig«S»4>l,-C 30 

-f *Kft;6*#ilKK#£-i-« ' fc T\ *f-t^5Sr*K 
t-S-tfcfcifjftTV""*©-?, ffSL<4v\ 
[0 0 19] *f£*ttfli£* (/W*S£fc^« i L 
Ttt. #fc«Htt4v>#. «*.«, mtfUzm. *ft 

#y?.A, H^-f^y^i,, hm^ja, 

v 5 ?^, B^Vi'^A, 5igftT>-^>, 5 7y 
ftSb*. 3 7yfcH**©aWfc£**, DDQ 40 
ry-^DP^y] , TNF (h!) = ho7^l/ 

y^) , tcnq (rh7i'7/'*;i?>?y) s 4F 



-TCNQ (Th77^tR-7h7v/7;*/-^^ 

e 4" n^mt-tm t m^mmt^m (K-^Hts- 

m ©^/Ht^i4, ^fc^W^LTO. i~io© 
tifflX-&Z<DiW&V\,\ V-'Oh<Ditmft0. 1* 
Jfre*Sfc K-/^H:iDiftJ}ifc^ (6iT. It 

[0 0 2 0] *3SK^^5*3fe==j, hdfcv^, B; 

£PMSf££L-t1>J:^U iftjS©MftS«-faAS^ 

AJiSrit©* SffigCUfcffl-f 5 r t d$t?t 5. 
[0 0 2 1] 

#3§Kf4-fttc:J: 19 H££tL-3 t©-Cf4/,e 
14, B*lf-yy^«J|ffi3«E««RtJ«FTS3-#u- 

fc. »TF©1»ttlMB»crt. (keithley) ttV 

-X^-^24 0 0, h7°=i^BM-8®Sff-^«fflL 
fc. *HF©ITO«W. A 1 *&mk LXW.mWJ£* 
0. 2V/2#©fiJ-a-T'^7 i y7*^i^iPU ®E-L#f- 

lvM4, Sft*f = ?xPMA-l l^f**rAf 

[0022] SipCT (««©*HIE L*^ ©ffcKW) 
04 t^Lfca^*jt«r^i-5^3l5©*rt8E L^SrT 
fE©i5fcUTf^SgLfc 0 #7*Stgl±fci4 s BUEi 
K!ttS2 k LT, v'— YWSn.2 0 □ /□© I TO W ^ 

— ^[C=>— ^§i^TV^5 [H9I7J (a) # 

(b) ] ^LTETL^teSr^ri-STIHS; (1) : 
[fill] 
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TiSK5«NPD?;l 0- 6 torrTT\ 2A/©Clf 




[0 0 2 3] t5|E*-/^iHSO±t, 
tLTTsES (2) : 
[ft 2] 



(2) 



3fcfi*-Cfc5?-7!JyRi|# CSS* : NKX-1 5 9 
5) (Bttflft&XttH) ] 1** 
%<omm 1 4 5 ± 5 omBMEfeWg LT4 0 0 




[0 0 24] BufaHJt® 7 ©Jblc# M¥ 10-2 

7017 i44MM3E*0*n K-try^m*ayji8 

k L-T, TIES: (3) : 
[ft 3] 



(3) 




0A©J¥£lcf£$ILfc,, 

[0 0 2 5] iWd, 5 i LT^S^Kffl^JS-v 

[09O (d) ^UAl £3£#ilgl 0 

A/#T-1 0 o oArojf^^Lfc. rwigfcio-c 

»#WjEH«0. 2cm,«0. 2cmW3E*»ttfcft 
5o -W^ELSf^lCfc^T, ffiMWMX'hZ I TO 

3tl (Alq : NKX— 1 5 9 5 »#Jt£#Ji) 

^*©^#tt^aosufc 0 as. Be, H7xira8«f> so 



m ! )-mS. (V) Wft, ff£ (cd/m* j-whss 
(mA/m* 3¥g (cd/m* (cd/ 

A), m«ESg (mA/cm* (cd/A) fc* 

[0 0 2 6] 
[SI] 
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[0027] mmm 1 

mmmtmc<. i9« ( a ) \c^vtz.mfe'<?~>iz 
=- hZKx^z i To±iznm®&mm&m^x? 

(0 9© (b) ] Sr^LT, »Jfca.= y h3-lSrri« 
Lfc 0 i-Jifc*,, <*NPD%6 0 0A, Alq : NKX — 
1595 = 100 : 1O1J400A, ^y^n-fV 
t&S-fe-y?^ (Cs) ©jg£-St:3 0 0 AC3J?*ldH!fe 

I TO£*3gHJJ#£, ##112 0 0 1-1 
4 2 6 7 2^»|?Lfc*^ : y*y 
t, dtBB£*4A/»-ei ooA©J¥StaiiLt. r 

©s mmmm mB^yrt-ai-a*, isso. 2 

cm, ffiO. 2 cm©jE*^tfe©*IC^Ki-5*:*. & 
S^** (09© (c) ] fcJBwcjjWLfc. *E, * 

wtof&mm&m-?*t (09© a) ) Mt>^L-c«rj6 

©Igfct, 5 9 5gL3Sft^- y h 3 - 2 fcjfcRl, 

fco 1-4tofc, <*NPD£600A, Alq : NKX-1595= 
10 0: 1©JI£4 0 0 A, *-J*-?xij( >b&.Wfr s s 
VJ* (Cs) ©$E-g-»fc3 0 0 A ©J? £fc, JBJfcfiftRL 

fc. mnstiTMutwiAJi-r:** 

CBB9© (d) ) t^LT. Al«K«Ml0A/» i 
T?1 0 0 0A©ffSfc3K*u 09© (e) fcjj*Lfc'< 

*S*tt«0. 2cm,«0. 2e«©jE3WlWfcUfc. 

fc, 8SS«it£01 2fc^-f-„ ^©^SSEUt^Cte^ 
T, HS«ST-fe5 I TOt|gffimaiT-fe5A 1 <t©M 
(C, it^fflESrMU, 3£}fcjf (Alq : NKX-1595©#S£ 
#S) *>e>W«tfi«*«)Bf»ttSra!SL*:. SI 5, 0 

117, ms^(Dnyay hs, r©*^ 

1) ©l¥£ (Cd/m^ )-«£E (V) #ffi, »g (cd/ 4 

m2 )-«««£ (mA/m* )#&, *f£ (cd/m* )- 
Ss£$¥ (cd/A), ffi^g (mA/cm* )-ffiafc$^ 

(cd/A) ?r*-t-fc©r*fe5 0 sfc, ztommmix-ft 

[0 0 2 8] 
»2] 



SgE 
(voltages) 


(mA/cm^ 


SUE 

(cd/m*) 


(cd/A) 


4.6 


0.01 


2.3 


16.9 


9.2 


0.46 


123.5 


27.0 


13.2 


3.30 


1076.3 




14.6 


7.69 


2533.8 


33.0 


1S.6 


16.81 


5798.9 


34.5 



3 [0029] ; ®«fc**== y b #*«ffiffifc ioT 
fc, 3S3fe*-I* NKX-15 9 5© 

frmmmkttgtLxm=F®<t£itz dioti) © 

(4, 2o(OM^^Oft. t«ly«Lfc*Jta= 
[0 0 3 0] 

[«BJ!©8!i£] *3SH©^T«IELig^l4, BS^l-Slft 

*S L#ft#o fc^®Sffl^T-©*#^sH^^HS^l|g 

# "TIB £ ft 9, *ij^hy **1Sit©«*7 ^ ^• 

*:7V^£^£;;l0!l^;Lfc^§£■l4, -t>a9, Iffi^ffi^lci 

'&*<Dm*xtt^mk®.t>rLx^tz±mmwi&-? b y 
* * * * 7- ^ h mm -srfg t ft 5 . 
[nffi©ffl*ftiftB^] 

[01] ^*©^EL^©ib^«^-rgiK|llT- 
[0 2] *%S^©^EL*^©S)«fl|SrS-f-iaBJ0 

[03] ^mm<D^m^i.m^<Dmmm^7r^m^m 

[0 4] ^©^EL^©mS*itSr^1-R§^»f® 
0T-&5„ 

[05] mmm t *&m<o2mm 1 -vtm vtz^mE l 
[0 6] mmm t *%m<ommM 1 x-im i^sse l 

[0 7] SWi*^BJ©SJg^lT-^SLfc^EL 

m^nmm. - mm^sm^^-r y 9 y x- s> 

[0 8 ] i *^B^©SJSf!l 1 T-flsg Ufc^TSIE L 

[0 9] *»B9©*«EL*^©«j6xaHT?fc5. 



(8) 



[ai o] mmmt^mm<Dmmnx-{mvtz^mB 3-2 B3t^- 

Lm^mmytx^? b;HT-fc5„ 3-n 

[eh] #jmi©*»e l^m^tommm^m-r^m 4 - 1 mm&m 

mx-foZe 4-2 ^ft&B 

[112] mmm 1 -c-^s Lfc^E Lmmmsmm 4 - n *?a&sj 

1 mmmm 7 is^s 

2 39iiMf«& s m^&xm 

3 - 1 %yt^-- v v 

mi 





(9) 



#H 2003-45676 





(11) 



#M 2003-45676 




F 3K007 AB02 AB03 AB11 BA05 CA01 

CB01 CB03 CCOO DA01 DB03 
EBOO 



